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COMPLETE SPECIFICATION 
Process for the Preparation of Sustained Action Tablets 

Wfe, CoLLETT & Co. A/S of ^^ta3mnveien 
11, Oslo, Norvray, a Norwegian Body Cor- 
porate, do hereby declare the invention, fbr 
which we pray that a patent may be granted 
5 to us, and the method by which it is to be 
perfonned, to be particularly described, in 
and by the following statement: — 

The present inventian relates tc the prspant- 
lion of a nms which may be formed into 
10 tablets or other embodiments, or transforacd 
into granules and compressed to tablets, wh<sse 
coatents of scluible, therapeutically active si^ 
stances are released dowly into tie gastric 
and intestinal juices. 

Several processes for the psroductioa off 
sustained action tablets ate Imown. These pro- 
cesses are usually effected by coating the 
soluble active substances with sKghtly soluble 
sui>?.tances wiiich slowly dissolve in the gastric 
and intestinal )uioes and thereby release the 
active substances. The active substances naay 
also be contained in solid particles having an 
inner core having a coating of slie^itly soluble 
substance, a coating of soluble active sub- 
stance over this, and an outer sligjitly soluble 
coating so that the active substance is re- 
leased from the tablet in portions. 

However, these processes are inconvenient 
and eiqjensive and there are tedmical diffi- 
culties envohred in obtaining the draired pro- 
perties. A process is also known T?^ere the 
soluble, active substance in powder form with 
or widicmt a water soluble carrier substance;, 
is mired with a slightly soluble substance e.g. 
plastic, also in powder form, and this niised 
powder is then compressed to a tablet. The 
soluble, active substance is released fromi this 
tablet in the gastric juices, and the slightly 
soluble substance remains as a skdeton or z 
porous tablet. The rate of release of active 
substance depends upon conditions such as 
concpression pTecsure. 
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The advantages obtained by sustained 
action tablets or tablets whidi release their 
active sd>aances according to a controlled 
pn^ramme, are generally recognised and the 
tablets arc used, even though there are no 
production methods capable otf giving results 
without one or miore series defects in the 
finished product. Examples of lypacal defects 
are pH dependence, ^eat variations in the 
rate of dissohition, expensive and difficult pro- 
duction techniquB, diange in the Eolubiiity 
during storage of liie preparation, dependence 
of the retardation on the degree of compres- 
sion of the tablets and t& possibility of 
osidation of tJw active substances. 

The present invention consists in a process 
for the preparation of sustained acticm pihar- 
macuetiad tablets comprising emulsifying 
a warm, moken sugar mass having a 1—4% 
water content with a non-toxic, thermoplastic 
substance substantially insoluble in gpastric or 
mtestinal juices, the proportions of thermo- 
plastic substance to sugp mass being sudi as 
to form an emulsion in which the thermo- 
plastic substance forms the continuous chase, 
ccfolm g the emulsion until it solidifies and 
fonnSng the solidified dispersion obtained into 
tablets, the therapeutically active ingredients 
of the tablets bemg either incorporated into 
the water soluble phase of the emulsion or 
intimately miized with the solidified disper- 
sioiL 

Preferably, the si^ar mass ccHnprises a 
mixture of mono-and disaccharides. 

The tablet obtained may be described as 
a continuous matrix of thermoplastic material 
enclosing the discrete particles of sugar and 
therapeutically active ingredients. Upon in- 
gration, the soluble sugar njass and therapeuti- 
cally active ingredients dissolve in contaa 
with gastric or intestinal juices and the thermo- 
plastic, substantially insoluble substance re^ 
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mains as a porous skeleton. The thenrcplastic 
suibstance ^culd coaspdse at least 1Q% by 
weight of the total mass. 
TTie thidoiers of dis enclosing, substantially 

5 insoluble matrix depends on the ratio cf the 
compQiients used and this also effects the rate 
at -cdiich the soluble sugar m:iss and active 
ingredients diffuse through the matrix yshen 
brought into* contact with the gastric or in- 

10 testinkl juices. 

A further advantage in die tablets produced 
ficoH'ding to this inventicm is the continuous 
release of all the active substance present 
in the tablets. The basic material CGatains 

15 water soluble carbohydrates and water in- 
cduble resins in a solid emulsion wh!di allows 
the water to psnetrate the tablets and release 
all water soluble substances. There is i:^ risik 
of the active substance remaining endored 

20 and inaccessible vrithin the water-inscluble 
substance, as noay happen in the mhaiires of 
active substance and plastic in powder fcrm. 

A further advantage of the fact that the 
mass contains easily soluble carbohydrates, is 

25 that the stability of the active substance is 
ensured and the mass is prevented from 
hardening during storage, which leads to an 
insreashagly slower rate cf solubility. 
In practice;, any non-poisonous thenrc- 

30 plastic substance may be used if it is sub- 
stantially insoluble in gastric juices, and be- 
ccme liquid on heating so that it may be 
emulsified mth warm sugar. Esamples of 
such substances, are natural rubbers, such 

35 as chicle gum' and latex, and synthetic 
elastomers such as ds- and transpalybutadiene 
and polyisobirtylene. Such materials are saa:e- 
times i^errcd to as "Chewing Gum Base" and 
a lirt of such substances which have been 

40 found to be particularly suitable is f?iven 
under the heading of "Qiewing Gum Base" 
in the U.S. Federal Register for September 
23, 1961. 

The invention will be further described with 
45 leferenoe to the following examples. 

Example 1. 
The soluble portion cf the mass is pre- 


pared by melting a mixture of sugars, the 
mixture depending on the desired melting 
tenjperature of the finished product. How- 50 
ever, a suita'ble mixture is 46% sucrose, 16% 
invert sugar and 3S% glucose syrup. 

This mixture is heated, pref;:iably under 
vacuum, until a mass witii a water content 
of 1—4% is obtained. 55 

This mass is mixed in melted, warm con- 
dition with a suitable thermoplastic, natural 
or synthetic elastomer such as "chicle gum". 
A suitable percentage of sugar and gum is 
20% chicle gmn and 80^o sugar mass. After 60 
the two masses are completely mixed or 
emulsified the whole is cooled to a solidified 
dispenion, which may be reduced to granules 
of desired size and furthsr compressed into 
tablets. 65 

As an alternative, ±e subdivision of the 
mass may be undertaken while it iz still 
warm, e.g. by pissing in a die or rolLmg be- 
tween engraved rollers. By suitabh shaping 
cf the rjbdivided pieces the mass may, in 70 
this way, be directiy transformed into tablets 
having retarded solubility as described. 

The active substances to be contained in 
tiie tablets are mired in the warm carbo- 
hydrate mass either before cr during emnlsi- 75 
ficaticn with tiie thenrcplasuc rubstance, the 
active substances being distributed hcmo- 
geneously throrgh the mixture by stirring. 
Li another embodiment the active rubitanccs 
are mixed with the granules prepared as de- 80 
scribed above in a dry state and the ccm- 
preisicn to tablets is carried out in the ncr- 
mal manner, after Vvhich xhe tnbiets are pre- 
ferably smtered in a manner known per se, 
e.g. by heating to 55**C, to that the tablet 85 
beccmss comracr and ccherent. In the sinter- 
ing process tfie interfaces between die granule 
particles will be diriiiaated, the mass wiU be- 
ccmj homogeneous and the active particles 
embedded in the rna^s so that the desired re- 90 
tarded solubility effect is obtained. 

In the fcllowmg table examples are ?iven 
of the competition of tablets produced accord- 
ing to the present invention. 


95 Tablet weight 600 mg 

Sugar mass 64-% 
"Chide gmn^ or tiie like 20 
Ascorbic add 16% 
Riboflavin — 

100 D-Amphetamine sulphate — 

The invention wiU be further described witii 
reference to the accompanying drawing? in 
whidi : — 

Fig. 1 shews solubility curves illustrating 
105 that the release of active substances frcm the 
tablets is insignificantly dependent ca the p'H- 
value of the" environment. The venical axis 


SCO mg 4C0 mg 
52% 56% 
28% 40% 

20% — 
— 4% 

indicated the amount of active substances 
released into the solution expressed as per 
cent total content in the tablet. It will be 110 
seen that the rate of release is greatest at the 
be^nning, v/hich means that the desired ccn- 
centraticn in the blcod is obtained relatively 
rapidly, and that the subsequent progress of 
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the caiive may be r^arded as apparosimately 
iynear, which means that the amsnmt released 
per time inrit is approximately constant over 
a lopger period 

5 Fig. 2 shows a>lubility curves for active sub- 
stances from tablets examined by means of 
the method described as "Tablet disintegratitKii 
test" in the U.S. pharmacopoeia XVI with 
the following mtjdfecations: Hie apparatus 

10 is filled with artificial gastric juice with a 
pH-valne of 1.8, and, after 1 hour, half of 
the volmne is replaoed by arttfidal intestinal 
juioe with a pH-vaJue of 7.6. After another 
hour, half of the volume is again replaced by 

1^ artificial intestinal jmce;^ and so on, every hour 
in a conesponding manner. The quantity of 
active sub^ance dissolved is determined, 
either in the fluid volume withdrawn, or firami 
analysis of tablets which are taken fronm the 

20 opparatiB at hourly intervals. 

The percentage figures in fig. 2 g^ve the 
tablets' content of chfcle gum or similar 
elastimaers. It is apparent fromt the curves 
that the rate of release of active substances 

25 may be regolatted by varying the percentage 
of themsopiiastic substance. 

By die method described it is also possible 
to ptrepare tablets containing a mixture of 
cmmituents containing difierent ther^eutically 

30 active substances, e.g. substances which are 
not normally stable wh^ admixed with raie 
another, but which may be incorporated in 
the ^me tablet when the substances are stirred 
■into individual base sugar masses;, as pre- 

35 vxously described, and whidi will be rdeased 
in vivo at the desired mte. 

An altematiye method of preparing the 
taiblets containing granules having different 
therapeutically active substances is to com"- 

40 pciBS the different granules in layersi, without 
nmxing, according to generally known tedi- 
nique so as to oibtain taiblets consistii^ of 
sevieral layers. This allows the possibility of 
further control of the rate of release of rfie 

45 active substancesj^ since diis r^e will be deter- 
mined for each tablet layer by the ratio be- 
tween the water soluble phase and thermo- 
plastic sidjstance. The tablets are sintered by 
heating to a temperature at wMch the interior 

50 of (the tablets becranes c om p ac t and coherent 
wherefoy a preparation is obtained which in the 
"Tablet Disintigiation Test** gives a repro- 
ducible release curve of active ingredients, in- 
dependent of variations in the compression 

55 pressure in the tablet forming machine, 

WHAT WE CLAIM IS:— 

1. A procKS for the preparation of sus- 
tained aodon pharmaceutical tablets compris- 
ing emiulsifying a warm, molten sugar mass 
60 having a 1—4% water content with a non- 
tcmc, thermoplastic subsitanoe substantially 
insoluble ini gastric or intestinal juices, the 


proportions of thermoplastic substance to 
si^^ar mass being such as to form an emul- 
sion in which the thermoplastic substance 65 
forms the continuous phase, cooling the emul- 
sion until it solidifies and forming the solidi- 
fied disperaon otoined into tablets, the 
therapeutically active ingredients of the tablets 
(being either incorporated mto the water 70 
soluble phase of the emulaon or incumtely 
moxed with the solidified dispersion. 

2. A proc^ as claimed in claim 1 wherein 
the si^ar mass oompdses a mixture of mono- 
and disaccharides. 75 

3. A process as claimed in claim 1 or 2 
wherein the solidified di^iersion is reduced 
to granules which are then compressed into 
taiblecs. 

4. A process as daimed in daim 3 wherein 80 
the thermapeudcally active ingrediezits of the 
tablets are dntimiately mixed with the granules 
which are then contpressed imo tablets and 
sintered by heating to a temperature at which 

the tablet teoonzes compact and coherent. 85 

5. A process as daimed in claim 4 in which 
the tablets are entered by heatinff them to 

6. A process as claimed in any preceding 
daim hereon the thermoplastic substance 90 
comprises at least 10% by weight of the total 
mass. 

7. A process as claimed in any of daims 
1 to 3 wherein the therapeutically active in- 
gredients of the tablets are added to the wanni, 95 
molten sug^ ma:© before enndsification with 

the thermoplastic substance. 

8. A process as dainoed in any of claims 
1 to 3 wherein the therapeutically active in- 
gredients of the tablets are added to the 100 
warm emulsion of sugar mass and themso- 
plastic substance. 

9. A process as daimed in any precedii^ 
dahn wherein the non-toxic thermoplastic 
substance is sdected horn natural nibbers and 105 
synth^c elastomers. 

10. A process as daimed in daim 9 wherein 
the natural rubber is chide gum of latex. 

11. A process as daimed in daim 9 where- 
in the synthetic dastomer is ds- or trans- 110 
polybutadiene or polyisobntylene 

12. A process as dadmed in claim 3 where- 
in^ the tablets are formed from gramdes con- 
taining different therapeutically active ingre- 
dients. 115 

13. A process for the ppg)Qratian of sus- 
tained action tablets substantially as herein- 
before described with reference to any one of 
the Esanrples given. 

14. Sustained action tablets when prepared 120 
by the process claimed in any preceding daim. 

MARKS & CLERK. 
Chartered Patent Agents 
Agents for the AppHcant(s) 
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